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CHAPTER I
THE PROBLEM AND DEFINITIONS OF TERMS USED
Authorities agree that catheterization, ao a method of collect­
ing urine specimens, is responsible for an increase in urinary tract
Studies show that bacteria which lie within the urethralinfections.
channel cannot be removed by cleansing the genitalia. When these bac­
teria are pushed into the bladder upon catheterization, they contribute
to urinary tract infection and introduce contaminants into the urine
s pec ivtiens.
Studies also show that the clean-voided method of collecting
urine specimens has been found to be a reliable method of collection
for detection and evaluation of urinary tract infections in women. It
has the advantage over catheterizations in that bacteria are not intro­
duced into the bladder.
No study was found that evaluated the comparison of clean-voided
specimens taken from women whose genitalia were cleansed as compared to
clean-voided specimens taken from the same group of women where their
This study was done to find out ifgenitalia had not been cleansed.
there was a need to cleanse the genitalia in women before collecting a
clean-voided urine specimen.
I. THE PROBLEM
Statement of the Problem
* "i itoim i>ni w»iiwi™n>n m mmumm ■*•*<***»*•• *mim***m+**!>K
The problem of this study was to determine the difference be­
tween the number of organisms in a clean-voided urine specimen collected
1
2
from wooieii whose genitalia had not been cleansed as compared with a
clean-voided urine specimen collected from the same women after the
genitalia had been cleansed.
lleed for the Study
There should he continuity in the procedure of collecting urine
specimens so that the results are consistent. Therefore * there is a
need to provide information which will assist in devising a simplified
nursing procedure for the collection of clean-voided urine specimens.
Hypothesis
Hie hypothesis of the study was that there is no difference in
the number of organisms found in a clean-voided urine specimen collected
from women whose genitalia are not cleansed as compared with a clean-
voided urine specimen collected where the genitalia are cleansed. This
hypothesis was baaed on the theory that the first ejection of urine in
the collection of clean-voided urine specimens washes away the majority
of bacteria found inside and around the meatus of the urethra.
Assumptions
It was assumed in this study that:
1. All clean-voided urine specimens were collected by a uni­
form and proper procedure.
2. The laboratory reports were correct.
A large number of bacteria inhabit the female genitalia.3.
4. Because skin cannot be sterilised, some bacteria may be
found inside or around the meatus of the urethra after
any cleansing technique.
3
5. Holding Che labia away from the meatus of the urethra
reduces the possibility of contamination of the clean-
voided urine specimen.
6. After sufficiently holding the labia apart, the bacteria
found inside and around the meatus of the urethra are
the primary source of contamination in the collection
of clean-voided urine specimens.
Limitations
Hie limitations of this study were that;
There was a possible variation in the location of the1.
meatus of the urethra which could have contributed to
contamination of the clean-voided urine specimen of
some women.
Tim only antiseptic used in cleansing the meatus of the2,
urethra was Virac.
The population was limited to nursing students in a se-3.
looted school of nursing.
All women who had taken antibiotics within six weeks prior4.
to the study, who were known to have a urinary tract in­
fection, or who were known to have diabetes were not
included in the study.
II. METHOD OF STUDY
After a careful review of literature the experimental method was
The experimental method is defined byselected as the method of study.
4
Greenwood as follows; HTh£ proof (test) of mi hypothesis which seeks
to hook up two factors into a. causal relationship through the study of
1contrasting situations.51 The major purpose of the experimental method
given by Rurmaai nis to describe the effect of certain treatments upon
some characteristic of a group or population and to test soma hypothesis
oabout this effect.58*" The literature review furnished not only an ori­
entation to the subject but background of a need for a more simplified
procedure for collecting clean-voided urine specimens.
Permission was granted to conduct the study from the hospital
administrator, director of the school of nursing, and the head of the
laboratory facilities.
The data were obtained by taking two clean-voided urine speci­
mens from twenty-six nursing students in a selected school of nursing.
The first specimen was taken where the genitalia had not been cleansed
and the second specimen was taken approximately twenty-four hours later
To assure comparable findings,where the genitalia had been cleansed.
a specific and standardised procedure for the collection of urine
specimens was developed in collaboration with a microbiologist.
A pilot study was done to refine the collection procedure.
III. DEFINITION OF TERMS
For clarity of meaning, terras used in this study are defined as
•^Carter V. Good and Douglas E. Skates, Methods of Research, New 
York; Applafcon-Century-Crofts, Inc.* 1954, p, 698.
2Jv Francis Reramel, An Introduction to Research Procedures In
^ <mwnwhwK.,wi.m lujimktmmmt v/m*** whom i>i|.h.» »mii ii Hwmwiiwumiihi n mwmmwi'iihwwhh nwxamiii
Education, New York; Harper and Brothers, 195S, p. 203.
5
follows:
Bacllluria: presence of bacillary bacteria in the urine, 
Bacterioria: presence of any type of bacteria in the urine. 
Clean-voided Urine Specimen: the urine specimen taken while the 
labia are held away from the urethral meatus after ejection of approxi­
mately half of the urine in the bladder.
Hid-stream Urine Specimen: a clean-voided urine specimen. The 
urine specimen taken while the labia are held away from the urethral 
meatus after the ejection of approximately one-third of the urine in 
the bladder. The second one-third of the urine is collected as the
specimen and the remaining one-third is discarded.
Viract a trade name for a germicidal agent. rVirac is a water
miscible, lyophilie sol consisting essentially of elemental iodine com­
bined with a cationic, surface-active, quaternary ammonium base given 
the generic name UHDBC0YLIH1 Chloride-Iodine.'^
^Ruson Laboratories, Inc., The Virac Story, Portland, Oregon; 
Ruson Laboratories, Ixic,, September 1, 1959, p. 1.
CHAPTER II
REVIEW OP THE LITERATURE
A review of literature was done in order to obtain a background
of knowledge in the areas of urinary tract infections, methods of col**
looting clean-voided urine specimens, and procedures in analyzing the
Studies showed various ways of obtaining clean-voided sped-spec iraens,
taens using different kinds of cleansing agents. However, there were no
studies found where clean-voided urine specimens had been taken from
women whose genitalia had not been cleansed and compared with a second
clean-voided urine specimen taken from those same women where the geni­
talia had been cleansed.
The need for a simple yet reliable method of collecting urine
specimens without infecting the urinary tract was shown in the review
of literature.
I. INFECTIONS OP THE URINARY TRACT
ftInfections of the urinary tract are second in frequency only to
■jinfections of the respiratory tract/'* n0f ail chronic bacterial dis­
eases, urinary tract infections are among the most difficult, the most
rt 2perplexing and the most disturbing. Furthermore, "satisfactory in­
fo rr-iat ion on the incidence, pathogenesis and natural history of pyelo­
nephritis and related infections of the urinary tract is surprisingly
*Edward H. Kass, "Asymptomatic infections of the Urinary Tract," 
Transactions of the Association of American Physicians," 69:56, 1956.
^Chester Scott Keefer, "Pyelonephritis—Its Natural History and 
Course/’ Bulletin of the Johns Hopkins Hospital, 100:130, 1957.
6
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3incomplete.!l Therefore, it was the intent of this paper to bring out 
certain aspects which according to Kass are well established.^
Pathways of Infection
Tlie pathways by which infection enters the urinary tract has
5
been a subject of controversy for decades. Though it is not possible
in most cases to establish the route of bacterial invasion of the kid­
ney, it is possible that bacteria may enter the urinary tract by more
* bthan one route. Davis cites the following ways in which bacteria may
reach the interior of the urinary tract:
By way of the blood stream (hematogenous infection).
Byway of the lymphatic system (lymphogenous infection).
By way of instruments or other objects inserted through 
the urethra.
Through wounds in the urinary tract, resulting from 
accidental penetrations, wounds with firearms or other 
weapons, or surgical incisions, accidental or intentional.
By direct extension from other organs as, for example, 
in the rupture of a pelvic abscess into the bladder.
By surface extension from the exterior along the mucosal 
surface of the urethra.









%dward H. Kasa, ’’Chemotherapeutic and Antibiotic Drugs in the 
Management of Infections of the Urinary Tract,” American Journal of 
Medicine, 18:784, May, 1955.
4Ibld.
%arry A. Derow, ”ManagOEient of PyelonephritisNew England 
Journal of Medicine, 255:338, August 16, 1956.
6Ibid,
^David M. Davis, Mechanisms c£ Urologic Disease, Philadelphia: 
17. B. Saunders Company, 1953, p. 22.
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Catheterization as a Source of Infection
<W«WWiiW» «MMf DiMOtljriiHII ******'**>—**'■: .mmimtm'MHHilit
Catheterization as a source of urinary tract infections was the
only route of infection considered for the purpose of this sttidy.
It has been stated by Merritt and Sanford that it is widely ap­
preciated that catheterization includes the hazard of introducing or-
«ganisras into the bladder which may produce urinary tract infections. 
Ouse and Beeson felt that there was no practical, harmless way to de­
stroy the bacteria that may lie within the urethral channel. Also,
that during the passage of the catheter, these bacteria may be trans­
ferred into the bladder which could be the origin of bacterial growth
9in the culture.
In order to find out if bacteria were in the urethras of women.
Gaze and Beeson carried out a study of thirteen patients undergoing
gynecologic surgery. These women were catheterised in the operating
room under anesthesia and under apparently optimal aseptic and antisep-
The aim was to culture the tips of catheters which hadtic conditions.
been inserted into the urethra of these patients, the tips were swirled
around in two milliliters of sterile saline solution and cultured. the
result of these thirteen tests showed a growth in six of the cases. A
pure growth of Escherichia coll was found in four. Each, coll and
i nStaphylococcus aureus in one and Aerobacter aerogenes in one.;i> Irnmmm ■•WW**—»ill! I 'I iWWWinlf iwnwi1
. Donald Merritt and Jay P. Sanford, ’’Sterile-Voided Urine 
Culture,Journal of Laboratory and Clinical Medicine, 52:463, Septem- 
her, 1958.
9Lucien B. Guse and Paul B. Beeson, "Observations on Reliability 
and Safety of Bladder Catheterization for Bacterlologic Study of Urine/’
of Medicine, 255:474, September 6, 1956.Mew
10Ibid.
9
In order to further establish that bacteria can be introduced
into the bladder urine during the procedure of catheterization, sped*
mm iron a bladder aspiration during a laparotomy were compared to
catheterized specimens which were obtained shortly afterward. These
urine specimens were taken from twelve patients. All twelve specimens
were taken from twelve patients* All twelve specimens aspirated from
the bladder during the laparotomy were sterile. Though eight catheter*
ised speciKsens showed no growth, three specimens showed the presence of 
Each* coli and one showed the presence of Pseudomonas aeruginosa.^
In a course of studies done by Kass, it was found that after a
single catheterization, the likelihood of inducing bacteriuria is 2 to 
1 94 percent.
Schwartz placed the chance of producing infection by a single
However, hecatheterization even higher, or between 3 to 6 percent.
states that catheterisation is necessary in spite of the risk of intro*
ducing bacteria into the bladder when:
1. Urinary retention exists.
2. Repeated clean-voided specimens yield borderline results.
3. Immediate antimicrobial therapy is needed in an acutely
ill -patient, and there is not time for multiple speci­
mens to be obtained.
4. The patient is unable or unwilling to cooperate. 3
At Boston City Hospital, patients with indwelling catheters were
11Ibid.
^Edward H. Eass, "Bacteriuria and the Diagnosis of Infections 
of the Urinary Tract," Archives of Internal Medicine, 100:711, 1957.
13Bradford B. Schwartz, "Urinary Tract Infections in Children, 




studied. U*ing one hundred thousand bacteria mr milliliter of urine 
as the dividing line between contamination arid infection, it was found 
that 95 percent of the patients with indwelling catheters developed 
bacillar£& within ninety-six hours, most of them within twenty-four 
hours.^
Guze and Beeson felt that "studies support the view that cathe-
fcerisation, no matter how carefully done 5 carries with it some danger
„15of introducing infection into the bladder cavity.
Organisms Indicating, Infection of the Urinary Tract
Bailey and Scott have pointed out that "the bacterial flora of 
normal urine differs from that of infected specimens, 













As a rule, one or more of the following will be included in the
flora of infected urine:




^Edward H. ICass, Asymptoraatic Infections of the Urinary Tract," 
Transactions of the Association of American Physicians, 69:60, 1956.
•^Guae and Beeson, op. tit., p. 475.
^ ^Robert W. Bailey and Elvyn G. Scott, Magnoatic Hie rob to logy.. 




Beta hem lytic streptococci, 
usually Groups B and B 
Gonococcus
Mycobacterium tuberculosis 
Salmonella and Shigella 
species^







Haemophilus species (probably 
Haemophilus vaginalis)
According to Keefer, the organisms most commonly isolated from 
single-type infections are Escherichia coll and Staphylococcus aureus.
5'Common Gram-negative organisms that cause pyelonephritis in declining 
frequency are Aerobactej: aerogenea, ?ggudo:.*>nas aert^lnosa, and Prcteuc 
vulsaris. ,,19 Tlie most common Gram-positive microorganisms found in the
20urine, aside from staphylococci, are enterococci.
It is further stated that there is general agreement that;
E. coli and Staph, aureus are the two organisms most often 
present in acute urinary tract infections, and that Proteus, 
Pseudomonas and Enterococcus are more common in chronic and 
anatomically complicated infections than in uncomplicated in­
fections. Enterococci are found most often in women following 
catheterization. Cultures containing more than one species 
are usually indicative of chronic or complicated infections.
On the whole, Hass tends to agree with Keefer by saying that 
Escherichia coli and related bacteria nare the moat common bacteria 
found in most series of acute and chronic pyelonephritis. !i22 In chronic
18Ibid.
■^Keefer, ££. cit., p. 109.
20 Ibid.
21Ibid., p. 111.
2*^Edward H. Itass, "Chemotherapeutic and Antibiotic Drugs in the 
Management of Infections of the Urinary Tract," American Journal of 
Medicine, 18:766, Hay, 1955.
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and complicated infections of the urinary tract the percentagea of
staphylococci, enterococci, and members of the genera Proteus, Aerobac- 
.ter, and Pseudomonas increase.
the infections have occurred following instrumentation, catheteriaa-
2*3tion or prior to antibiotic therapy.
This is considered particularly so if
Significant Baeteriuria is an Indication of Infection
Attempts have been made to distinguish between true bacteriuria
and contamination hut Hmost of these attempts have not received wide­
spread acceptance because the criteria for distinguishing between con-
,,24 Kass definedtamination and bacteriuria were usually arbitrary.
true bacteriuria as the f,actual residence of bacteria within the urine
u25 and contamination as 51 the adventitious entryof the urinary tract.
s ? 26of bacteria into the urine during the collection of the specimen.
In support of his views, Kass hm pointed out that it has been
generally accepted that the urinary tract was normally free of bacteria 
and that true bacteriuria was a pathologic finding. Evidence showed
Kthat bacteria usually multiplies to numbers exceeding 10 (100,000)
bacterial colonies per milliliter of urine when they are discharged
from the kidney or has entered the urinary tract in another way. How­
ever, if the urine is contaminated by passing through the urethra or
23Ibid.
2 Edward II. Eass, aBacteriuria and the Diagnosis of Infections 




surrounding structures* ’'the nuiobers of colonies obtained frora the 
urine usually do not exceed 10^ (10,000) per milliliter.
Kiitz and Williams have supported Kasa in saying that ’’the cor­
relations between s^ciraens obtained by needle aspiration and those 
obtained by voiding or catheterisation are excellent if about 1G5 bac­
teria per milliliter are used to distinguish bacteriuria from contarai-
e,28,29nation.
Others agreed with Kass that 100,000 bacteria per milliliter of
30,31 However, opin-urine would be, indicative of untreated infection.
ions varied in the number of organisms felt to be indicative of in-
.Switzer, Windom and others felt thatfactions of the urinary tract.
50,000 to 100,000 organisms per milliliter in a clean-voided urine 
specimen would indicate a urinary tract infection.Merritt and
P7W/Edward H. Kass, ’’Bacteriuria and the Pathogenesis of Pyelo­
nephritis, I^boraj^^ IigawBatj^ation, 9:111, I960.
28Alan L. Kaitz and Elizabeth J. Williams, “Bacteriuria and 
Urinary-Tract Infections in Hospitalized Patients,” Hew England Journal 
of Medicine, 262:425, March 3, i960.
Edward H. Kass, ’Bacteriuria and the Pathogenesis of Pyelo­
nephritis ?” laboratory Investigation, 9:111, 1960.
3-George G. Jackson and others, ‘Urinary Findings Diagnostic of 
Pyelonephritis,” Journal of the American Medical Association, 166:17,
^Charles V. Pryles and Nina L. Steg, ''Specimens of Urine Ob­
tained From Young Girls by Catheter Versus Voiding,” Pediatrics, 23:
451, March, 1959.
^2Sam Switzer, "The Clean-Voided Urine Culture in Surveying 
Populations for Urinary Tract Infection,” Journal of Laboratory and 
Clinical Medicine, 55:563, April, 1960.
•^Robert E. Windom and others. Routine Urine Cultures in Private 
Practice,” American Journal of the Medical Sciences, 241:16, January, 
1961. ~ ............ *
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Sanford concluded that 50,000 bacteria per milliliter was the point at
which contamination could be differentiated front significant bacteri- 
uria in a clean-voided urine specimen.^
In a catheterised urine apecimen, Boahell and Sanford, Kass, and
Kerritt and Sanford agreed that significant bactoriuria was over ten
35,36,37thousand colonies of bacteria per milliliter.
ABWPtomatic Urinary Tract Infection
Asymptomatic bacteriuria miy be defined as:
That condition in which more than one hundred thousand 
colonies of bacteria are isolated from one milliliter of 
aseptieally collected urine from someone who has no overt 
signs or symptoms of urinary tract infection.
It was found that the incidence of asymptomatic urinary tract
infections in a sampled medical outpatient population was 6 percent. 
The incidence in diabetic women was 18 percent and in diabetic men, 5
In women with cystoceles, the incidence was 23 percent and 
11 percent in pregnant women at term.
percent.
Kass has stated that in a popu-
■^ierrifct and Sanford, 0£. cit., p. 466.
^5Buris R. Boshe11 and Jay P. Sanford, UA Screening Method for 
the Evaluation of Urinary Tract Infections in Female Patients Without 
Catheterization.” Annals of Internal Medicine, 40:1043, May, 1958.
•^Edward H. Kass, ’ /.symptomatic Infections of the Urinary Tract,” 
Transactions of the Association of American Physicians, 69:58, 1956.
3^Kerritt and Sanford, loc. cit.
^8Leon G. Smith and James Schmidt, ’’Evaluation of Three Screening 
Tests for Patients with Significant Bacteriuria,” Journal of the ..u-qeri- 
can Medical Association, 181, 431, August 4, 1962.
Edward H. Eass, Asymptomatic Infections of the Urinary Tract,” 
Transactions of the Association of American Physicians, 69:60* 1956.
15
1ation where a relatively high incidence of asymptomatic bscteriuria
and pyelonephritis has been studied, t5bacterluria is found to be present
fi40for weeks or months' before the develo-iment of frank symptoms.
"She frequency in the occurrence of asymptomtic bacteriuria in 
the population at large is great enough to be an important problem in
public health and in preventive medicine. ’5Asymptomatic bacteriuria is
a disease state that plays a key role in the pathogenesis of pyeloneph­
ritis which is the number one infectious disease problem due to bac­
teria.^ Tlierefore> in order to provide protection against pyeloneph­
ritis, bacteriuria must be eliminated.^
Factors Influencing Infections of the Urinary Tract
<rWMMi»Hp.w<u' i-wIII 'an I |» I' I WUMWMWIIMW »*w»wn»wi.n .1 i iHWniiii WBgmwwffiwwH .nr<i.»
Literature revealed many factors which contribute to infections
Some of these factors are mentioned under theof the urinary tract.
headings of clinical states, sex, and age.
Clinical states. Varying degrees of evidence shows that infec­
tions of the urinary tract are associated with clinical states such as
hypertension, malignant nephrosclerosis, toxemias of pregnancy, and 
diabetes mellitus.^
^Edward K. K&sa, Bacteriuria and the Biagnosis of infections of 
the Urinary Tract,!? Archives of Internal Medicine, 100:712, 1957.
^Edward L. Quinn and Edward H. Kass (ed.), Biology of Pyeloneph­
ritis . Boston, Massachusetts: Little, Brown and Company, I960, p. 399.
^Keefer, 0|>. cit., p. 107.
^Quinn and Kass (ed.), 0£. cit., p. 411.
^Edward H. ICass, ''Asymptomatic Infections of the Urinary Tract," 
Transactions of the Association of American Physicians, 69:56, 1956.
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In autopsy, it was found that pyelonephritis occurs about four 
tines as often in diabetics as in non-diabetics.In a study of one 
hundred diabetic patients at autopsy, it was found that 30 percent had 
suffered frota significant infection.^ From 859 necropsies of diabetic 
patients, there were 107, or 12.4 percent, where infection of the kid- 
neys was felt to have caused or contributed to death.
Sex. In a series of studies done by Rasa, it was found that
A*"*females had a higher incidence of baeteriuria. *r‘ In one study it was
found that the occurrence of bacteriuria on the medical wards at the
Boston City Hospital was 30 -percent in seventy-six female patients and 
in 12 percent of the male patients.^
out of fifty-two diabetic patients referred for treatment of urinary 
tract infections, fifty-one were women.
Barnard and others stated that
Kunin and others carried out a survey of infections of the uri-
The children were in the gradesnary tract in 3,057 school children.
^Edward H Rasa, Chemotherapeutic and Antibiotic Drugs in the 
Management of Infections of the Urinary Tract,59 .American Journal of 
Medicine, 18:764, May, 1355.
^Doitald M. Barnard and others, "Urinary-Tract Infections in 
Diabetic Worr^n,1" Hew England Journal of Medic ine, 248:136, January 22, 
1953.
^^Hugh A. Edmondson and others, "Mecrosis of Renal Papillae and 
Acute Pyelonephritis in Diabetes Mellitus,” Archivea of Internal Medi­
cine. 79:152, 1947.
^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections 
of the Urinary Tract,” Archives of Internal Medicine, 100:711, 1957.
^Quinn and Kass (ed.), 0£. cit., p. 406.
^•Barnard and others, loc. cit.
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Ifc itfras found that fromranging fro© the first through the twelfth.
But there were £i£-1,647 hoys, there were no infections encountered.
51teen infections found among the 1,410 girls. This is attributed to
the short urethra of the female which becomes contaminated with 
feces. 5
Age. Though pyelonephritis may be observed at all ages, Keefer 
states that there are three major peaks of incidence.
The first peak of incidence is in infancy and childhood. In 
this age group, it is suggested that congenital abnormalities may be 
the major cause.
The second peak of incidence is during the child-bearing period.
54
In this age group the following factors are listed as contributing fac­
tors :
In young adults, important predisposing factors are cathe­
terisation, spinal anesthesia with urinary retention followed 
by catheterisation, obstruction of the urethra, pregnancy, 
stone and late congenital defects such as congenital cystic 
kidneys, congenital and familial interstitial nephritis, and 
hypoplastic kidneys.
The third peak of incidence is in the elderly. In this group
•^Calvin M. Kunin and others, ‘’Epidemiology of Urinary-Tract In­
fections,1* New England Journal of Medicine, 263:323, October 27, 1960.
^larry A. Derow, ’Management of Pyelonephritis," New England 
Journal of Medicine, 255:339, August 16, 1956.
-^Robert E. DeaanteIs and J. Hartwell Harrison, The Mismanage­
ment of the Urethral Catheter,” Medical Clinics of North America, 43: 
1574, November, 1959.




the common predisposing factors are ,vbenign prostatic hypertrophy and
»57cancer of the prostate in mles and diabetes and cystitis in females.
Kalliomaki and Kasanen found that in one hundred adult patients
the average age of worsen patients with pyelonephritis was fifty-one and
the average age of the men was fifty-five years of age. In another
study of 300 adult patients with pyelonephritis, the average age of the 
women was fifty-two and tire average age of the raen was fifty-one.
Antibacterial Therapy
Keefer has stated that 90 percent of the acute uncomplicated
urinary tract infections of short duration where there is a single
strain of microorganism susceptible to antibiotics or antiinfactive
agents, can be cured.^ However, control of the chronic and corapli-
60,01 The bacteriologiccated cases may not be greater than 10 percent*
count is generally about ten million or more in the patients with
chronic infections. Even if they cannot be cured with antimicrobial 
agents, the bacteriologic count may be lowered to one thousand to ten
62thousand which often affords symptomatic relief.
Derow has pointed out the danger of prophylactic antimicrobial
57Ibid.
^'5J. K. Kalliomaki and A. Kasanen, 1 *Pyelonephritis,u Annales 





Edward H. Kass, 'Bacteriuria and the Diagnosis of Infections 




It may not prevent infection of the urinary tract but !may be 
responsible for a greater incidence.
therapy.
Though these agents my tempo­
rarily reduce pyuria, at the same time they may be replacing suscepti-
C A
bis bacteria with resistant bacteria. Keefer stated that there was a
common occurrence of reinfection with drug-resistant strains of bac­
teria . ^
III. THE CLEAH-VOIDED UKIHE SPECIMEN
The feasibility of using the usterile-voided," mid-stream
fisethod of collecting urine combined with some quantitative bacterial
count in the screening of either male or female patients for asympto­
matic bacteriuria has been demonstrated both in hospitalised patients
Since two to three percent of female patientsand clinic out-patients.
develop infection after urethral catheterisations, such techniques are 
essential if routine screening cultures are to be performed. ®
'Procedure of Collecting Hid-stream Urine Specimens
In conjunction with an investigation conducted by Dr* Paul Bee­
son on the pathogenesis of pyelonephritis. Hart and Magee were asked to 
develop a method of collecting mid-stream urine specimens which would
provide safe and satisfactory specimens. After experimenting with
k^Harry A. Derow, "Management of Pyelonephritis," New England 
Journal of Medicine, 253:382, August 23, 1956.
(WlilWPp im:* i»«lv>mirnW|>W>»iwW» * - w
64Ibid.
^%eefer, lac. cit.
^%indom and others, 0£. cit 1A.P*,*»
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several different cleansing methods, a method of collecting the speci­
mens was devised,^
When the patient expressed a desire to void, she was placed on a
After putting on sterilebedpan and draped as for a catheterisation.
gloves, the nurse separated the labia so that the urethral meatus was 
TSijQ gauze sponges were immersed in Hiiaohex and were used toexposed.
cleanse the meatus using single downward strokes, cleansing both chemi­
cally and mechanically. Thirty cubic centimeters of normal saline was
Without permitting the labia tothen poured over the cleansed area.
close over the meatus, the nurse instructed the patient to forcibly
This initial stream of urine cleansed thevoid a stream of urine.
urethral canal of organisms. The nurse caught the subsequent stream
in a sterile container without touching any part of the vulva. The
nurse permitted the labia to close after the specimen was obtained.
68The patient finished voiding into the bedpan or toilet.
In testing this procedure, ten specimens of urine were collected.
The bacteriological culture showed no growth in eight of these, but
showed growth in two specimens where the pathogens were indicative of 
an active infection for which the patients were treated.^
In further studies, laboratory data were kept on ninety-one spe­
cimens gathered from eleven units of the hospital. Thirty-one s peciraens
^Elizabeth h. Hart and Margaret J. Magee, “Collecting Urine 




were collected on the units where the personnel had received formal
demonstration and instruction in using the technique for the collection
Sixty specimens were taken from patientsof mid-stream urine specimens.
on units where the personnel were given only oral direction by a physi­
cian which included emphasis on cleansing and keeping the labia sepa­
rated, and avoiding contact of the sterile container with the vulva 
while collecting the specimen. Where detailed instruction was given, 
twenty-eight out of thirty-one specimens collected yielded satisfactory 
results. In those specimens collected after only an explanation of 




Satisfactory results were defined as those specimens which 
showed no growth on culture.
cases-
It was felt that the patient's cooperation is vital to the sue- 
therefore, one of the nurse's major roles is to
j-
cess of the procedure.
help the patient overcome the feeling of stress by telling her why each
71step of the procedure is done.
Dr. H. M. Leather, at Bristol Royal Infirmary, devised a simple
method of obtaining mid-stream urine specimens from female patients. 
Hi is method nsade use of a glass tube which is approximately one-haIf




^%liry t. Hutchings, f’Hld-str©ani Specimens of Urine," Horsing 
Times, 57:1317, October 13, 1961.
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Before the use of the bell-.shaped tube for fch« collection of
stid-atreasa urine the externa.! genitalia was washed with soap
Tue labia minora was- then separated with theand water and then dried.
first and second fingers of the left hand to expose the urethral, ori-
The area was cleansed thoroughly using cotton balls soaked in a
73.5 percent solution of Cetavion and dried carefully with gauze.
flee.
After a thorough cleansing of the urethral spates, the labia
rainora was separated and the be11♦shaped end of the tube was placed 
gently but firmly over the meatus letting the labia minora close around 
The patient then voided through the tube and the mid-stream 
was caught in a sterile container.^
Hutchings carried out a study using the bell-shaped tube to col­
lect mid-stream urine specimens on twenty female patients without renal 
The results showed that all twenty specimens were sterile.
the tube.
disease.
Only sixteen mid-stream urine specimens were found to- foe sterile after
In another study*collecting the specimens without the use of the tube.
five student nurses collected urine specimens on twenty-four patients
using the bell-shaped tube and all the specimens were sterile on cul­
ture.
Hutchings felt that the advantages of the tub© method were j
Contact of urine with the vulva is avoided and bacterial 
contamination is eliminated.








3. Thera is lesg embarrassment for the patient* as the labia
are not held apart during tine act of micturition.
4. Specimens are easily obtained during raensfcration.
Cleansed Versus IMcleansad Hid-stream Urine Speeiraefts
Boshell and Sanford demonstrated the effectiveness of the cleans-
ing procedure "by collecting several specimens for culture without prior
nil It was found that all the specimens contained more than 
ten thousand organisms per milliliter of urine.
cleansing.
Hid-stream urine specimens were taken from fifty young girls on 
a pediatric service. Different members of the nursing staff collected 
these specimens without cleansing the genitalia of these girls.^ Forty-
seven of the fifty girls (94 percent) were found to be within the range
80of one to one hundred thousand organisms per milliliter of urine.
Sven though Pryles and Stag felt that one hundred thousand colonies per
milliliter of urine indicated infection, they stated that "clean-voided
specimens are valid only if the patient is prepared before collection
if 81of the specimen as carefully as for catheterisation.
Heliability of the Hid-stream Urine Specimen
m fi» ■ri»i»Mi»-Ai|iii i.<n uiwr. imi nwHiiwi aftnuum*1 wtnwiMDwM* h' i«.n imbiimiwiiiw wiMfptMtiiMMMMaN** nowph 11 intfn mil wwmM'-
Pryles and Steg conducted another study on a pediatric service
with fifty-eight young girls ranging in age from three to twelve years.
76Ibid
77Boshell and Sanford, loc. cit.
78 Ibid1*
7':>Fryles and Steg, ££. cit., p. 442. 
u Ibid., pp. 445-447.
S1Xbid., p. 451.
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Paired catheter aad clean-voided urine specteens were collected within
The Sitrje gradate nurse collected all theone hour of each other.
However, otter nurses collected the catheter-e lean **vo ided s pec iuens.
82 The results of this study showed that there was aised srecnaens.
96.5 percent positive correlation between the catheterised and clean- 
vo ided s pec iiaens.0 ^
Wood and others collected forty mid-streara urine specimens from
antepartum, partom, and puerperal patients. Only sis had a positive
culture when the paired catheter specimen was sterile. However, five
of the contaminated mid-stream specimens were collected in the first 
six attempts.^ Hiere were no contaminated aid-stream specimens after
the first attempt of each nurse and after the technique had been estab­
lished.0^ The remaining thirty-four mid-stream specimens were compar­
able to the specimen taken by catheter with thirty-one showing no
abnormalities. These authors concluded that it is possible to obtain
a mid-stream specimen comparable to that obtained by the catheter in 
the majority of female patients.
Kaitz and Williams stated that a single clean-voided speciiasn
containing over one hundred thousand pathogenic bacteria per milliliter
will agree with a catheter specimen in about 80 to 90 percent of the
82lbid p. 442.
08Ibid., p. 451.
8^S. C. Wood and others, ^Mid-stream Urine from Women,” British 






Cleaa^voided and catheterissad will agree more than
95 percent for two high count clean-voided specimens.
cases.
Kaas stated that "correlation between bacterial counts over one
hundred thousand in clean-voided and in catheterized speciiaenfi from the
-88 However, he stated further that foe-sarne person is over 95 percent.
fore the presence of bactariuria can be reliably established using the
voided specimens, two counts of different voided specimens should be.
89taken from the Mam person.
Windom and others carried out a study to determine the feasi­
bility of doing sterile-voided urine cultures in a practice limited to
A Ainternal medicine. A group of cm hundred ambulatory, non-indigent
91female patients were used in tills unselected practice. Seventy-eight
per cent of these patients were over forty years of age and twelve had
According to Wiudom and others.a history of urinary tract disease.
previous studies with hospitalized patients having a similar age dis­
tribution were found to have an incidence of asymptomatic bacteriuria 
in 14 to 15 percent,1^
The result of this study showed that significant bacteriuria.
which was defined as a sterile-voided urine specimen containing greater
°^Kaitz and Williams, loc. cit.
Edward H. Kass, "Bacteriuria and the Diagnosis of the Infec­








than fifty thousand to one. hundred thousand bacteria per milliliter of 
urine, was demonstrated in only one patient.
It was concluded by Hindom and others that the sterile-voided
urine collections from female patients combined with a quantitative
culture technique, {,is as feasible in a medical practice as has been
demonstrated in hospitalized patients or in out-patient clinics asso-
h94elated with teaching centers.
Ill, ANALYSIS OF THE URINE SPECIMEl^
In order to satisfy the purposes of tills study, tlie following
information was reviewed so that the urine specimens collected would be
more valid for culture and so that the proper laboratory procedure
could be employed.
Influence of Chemotherapy
According to Dubos, the widespread use of antibiotics and sul­
fonamides created new problems for the diagnostic laboratory. The spe­
cimens taken from patients who had talcen one or more of these drugs had 
very little diagnostic validity with, regard to the infective organism.
Kasa stated that the bacterial counts of urine may fall below the
range that indicates infection even in the presence of pyelonephritis
3Ibid., p. 15.
94. 16.
5Rene J. Dubos, Bacterial and Hycotic Infections of Han, Phila­
delphia: J. B. Lippincott Company, 1958, p. 770.
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when a bacteriostatic agent is present in the urine.^
Sanford and others reported that ,!the difficulty in determining
the significance of organisms found is compounded by antimicrobial 
therapy which may cause shifts in bacterial flora and the appearance
„97of resistant bacterial strains or species.
Virac as a Cleansing Agent
Iodine, as a germicidal agent, has been known and used with good 
Gershenfeld, as stated by Harris and others, citedresults for years.
the merits of iodine as follows:
It is bactericidal rather than bacteriostatic.
Action is rapid and achieved in comparatively low concen­
tration.
Unlike most germicides, iodine is essentially equipotent 
against all bacteria.
In addition to its bactericidal properties, iodine has 
well-known activity against spores, fungi, and viruses.
Its tissue toxicity is comparatively low, the toxicity 
index being less than that of bensalkonium chloride, 






Frisch and others stated that 'iodine exhibits the broadest
»»99 It has beenspectrum against pathogens of any antiseptic known.
accepted that iodine has lethal action against “bacilli, cocci, spores,
‘^Edward H. Kass, “Chemotherapeutic and Antibiotic Drugs in the 
Management of Infections of the Urinary Tract,” American Journal of 
Medicine, 18:765, May, 1955.
"^Jay P. Sanford and others, “Evaluation of the ‘Positive1 Urine 
Culture, ' Aiaerican Journal of Medicine, 20:88, January, 1956.
John E. Harris and others, “The Adaptation of Virac, a Hex-? 
lodophore, to Clinical Use," Archives of Oothalmology. 60:206, August,
1958.
98
' Arthur W. Frisch and others, “Skin Degerming Agents With Spe­
cial Reference to a New Cationic lodophore,“ Surgery, Gynecology and 
Obstetrics, 107:445, October, 1958.
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spirilla©? fungi, yeasts, viruses, rickettaias, protosoa, and hel-
*i 100minths.
However, iodine has been said to have certain disadvantages
which limits its application in clinical medicine. First iodine stains
the skin and is somewhat caustic; second» there has been a fairly high
incidence of sensitivity to iodine; and third, it is generally more
1Q1irritating to the raucous membranes.
On the other hand, associates have indicated that "some of the
objectionable properties of iodine have been removed by the preparation
*,102of so-called iodophores, or iodine carriers.
Shortly before 1958, Virac, a trade name for a new iodophore„
It la !ia complex of elemental iodine and a quater-\7ao made available.
nary aimaonium base (H -me thy Ihe p ty Ico lemino foray Ime thy Ipur id in ium chlo-
i*103 The ammonium base in Virac is said to be a strong detergentride),
and its germicidal activity is reported to be superior to benaalkonium
104 Virec is also sui^erior to hexachlorophene andchloride (Sephiran).
has been found to be "nine times mom efficient as a degermlng agent
n!05than soap and water.
Vlrac lias the advantages of providing an iodine product "which





105Frisch and others, loc. cit.
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does not stain the skin, has a low iodine vapor pressure, and is not 
caustic • Furthernsore, ’’studies with Virac thus far have indicated
the product to be an efficient germicide and to have the clinical use-
„1Q7 Frisch and others have stated ??that the iodophore Virac
»108
fulness.
is a promising nmf germicide.
Residual Effect of permieIde on Bacteria in Urine After Collection
Virac contains the germicidal properties of iodine and quater-
109 ’’Quaternary arar^oniun germicides belong to a group of
nllO
miry aiu'aoniura.
compounds known as ’surface-active1 agents or detergents, 
investigators have found that the agar in test media will absorb -Quats
Several
111 TIterefore, the increased use ofwhich leads to erroneous results.
quaternary aasaoniu® in germicides presented a need for a substance 
which would inactivate this group of compounds. 
stance needed was one which would (l) inactivate the bactericidal and
The neutralizing sub-
bacteriostatic properties of the compound for a prolonged period of 
tine, and (2) would have no antibacterial action itself and little
^%arris and others, loc. eit.
107 Ibid.
Frisch otiiers, 0£. eit,, p. 446,
^Harris and otliers, loc. cit.
A. Lawrence, ’ Inactivation of the Germicidal Action of 
Quaternary Ancaonium Compounds,” Journal of the ^rican Hiamaceutical 
Association, 37i57, 1948.
‘George E. Reddish (ed.), Antiseptics, Disinfectants, Fungi­
cides, and Chemical and Physical Sterilization, Fiiiladelphia; Lea and 
Febiger, 1957, pp. 593-594.
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112growth-promoting properties upon microorganisms.
Lethean broth has been recommended as a suitable substance which
contained an inhibitor for quaternary ammonium compounds and thus give
113 The formula for Letheen brothoptimal growth of the test organism, 
contains beef extract (Difco), peptume (Armour), sodium chloride, lect­
in this formula it is the lecithinthin, tween SO, and distilled water.
which acts as the chief neutraliser H;hile the tween acts as a solu-
„1I4bilising and dispersing agent for the lecithin.
Hie germicidal properties of iodine found in Virac are neutral-
iteiong the inorganic sub-iaed by several organic and inorganic agents, 
stances which have been used are sodium thiosulfate, metallic mercury
and ammonia water. Among the organic compounds which neutralize the 
effects of iodine are serum, glycerin, syrup, feces, ascitic fluid, 
egg, milk, sputum and urine.
-Urine
s,It was Pasteur who first directed attention to the fact that
nlU Kass also statedurine was an excellent culture media for bacteria.
that nurine is usually an excellent culture medium for the comaon path-
"Lawrence, loc. cit.
^^John A. Kolmar and others. Approved Laboratory Technic, Hew 
York: Appleton-Century-Crofts, Inc., 1951, p. 602.
Quisno and others, ;5A neutralizing Medium for Evaluating the 




^^%eddish, ovj. cit., p, 229. 
^%©e£dr, o^. cit., p. 127.
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.117 and that if urine is kept at room tern-ogens of the urinary tract;
perature for two hours or longer, there would be a distinct increase in
118 Derow and Kass have indicated that urinesthe number of bacteria.
may be stored at room temperature for one hour, or at refrigerator tem­
perature for forty-eight hours without significant changes in the bac-
119,120 According to Davidsohn and Wells, the re-terial population.
frigeration temperature should be at 4 degrees centigrade until the
121urine specimen is cultured.
Bacterial Counts
Bailey and Scott felt that in order to evaluate the clinical 
significance of a positive culture, there must be a means of estimating
122the number of organisms which may be present in the specimen. Kass
and MacDonald and others stated that by the quantitation of the numbers
of bacteria in the urine, it was possible to distinguish contamination
■^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections 
of the Urinary Tract,” Archives of Internal Medicine, 100:710, 1957.
li3fidward H. Kass, ’’Asymptomatic Infections of the Urinary Tract,” 
Transactions of the Association of American Physicians, 69:60, IS)56.
^Harry A. Derow, ’’Management of Pyelonephritis,” New England 
Journal of Medicine, 255:380, August 23, 1956.
Edward H. Kass, ”Asymptomatic Infections of the Urinary Tract,” 
Transactions of the Association of American Physicians, 69:60, 1956.
^Israel Davidsohn and Benjamin B. Wells, Clinical Diagnosis by 
Laboratory Methods, Philadelphia: W. B. Saunders Company, 1962, p. 731.
•^Bailey anj Scott, loc. cit.
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123.124 According to Jackson and Grieble, Merritt 
and Sanford, and Riley, the quantitative bacterial counts were a suit­
able means of detecting significant bacteriuria in female voided urine
from true bacilluria.
Furthermore, tlieoe studies recommended that this procedure
125,126,127
specimens.
be used in screening for urinary tract infections.
As stated by Derow, "the advantages of the quantitative bacte­
rial counts on urine specin©ns using the agar pour-plate technic was
123 According to Sanford and others, theemphasized by Marpie in 1940. 
quantitative bacterial counts using the agar pour-plate technic offered 
the advantages of rational management of urinary tract infection, and
129permitted a more reliable evaluation of therapy.
Smith and Martin described the pour-plate agar technic as fol­
lows:
In pour plates the bacteria are dispersed through the 
medium when liquid, and the medium then is allowed to cool
^%dward H. Kass, "Asymptomatic Infection® of the Urinary ITact," 
Transactions of the Association of American Physicians, 69:63, 1956,
i24Ricjiar4 MacDonald and others, 'Relation Between Pyeloneph­
ritis and Bacterial Counts in Urine," New England Journal of Medicine, 
256:922, May 16, 1957,
12:,George G. Jackson and others, ioc, cit.
^2%erritt and Sanford, o^>. cit,, p. 463,
i27Harris D, Riley, Jr "Evaluation of a Method for Detecting 
arid Following Urinary Tract Infection in Females Without Catheteriza­
tion, Journal of Laboratory and Clinical Medicine, 52:847, December,
1958.
* *
i28llarry A. Derow, "Management of pyelonephritis," New England 
Journal of Medicine, 255:380, August 23, 1956,
Sanford and others, loc. cit.129
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The discrete ’’colonies \iiiich develop from the single iso­
lated microorganism* are descendants of single organisms.
The actual ’'pouring” of plates usually is preceded by 
the preparation of three graded dilutions of the material 
to be examined,
The success of the pour plate method is dependent to a 
great extent, upon the number of colonies which develop in 
the plate. If the inoculum contains too many bacteria, the 
resulting colonies are so minute that differential morpho­
logic characteristics cannot be determined.
The chief advantage of the pour plate is that the effects 
of the bacterial metabolites in the surrounding medium are 
much more intense than they are on the surface of the medium.
During incubation the plates are kept inverted to prevent 
the condensation water, squeezed out of the agar during the 
hardening process, from collecting on their surfaces and 
forming channels for the diffusion of bacteria.
If incubated at 37.5 degrees centigrade, the colonies 
usually develop in eighteen to twenty-four hours.*3 '
Kass stated that there were not many lira!tations in the quanti-
131tative approach to the diagnosing of significant bacilluria. How­
ever, there were certain instances where the urine showed a bacterial
count below the range that was characteristic of infections and these
instances were outlined by Kass:
1. If a bacteriostatic agent is present in urine;
If the rate of urine flow is rapid* the numbers of 
bacteria discharged from the kidney small, and 
pooling of urine in the bladder for a time suffi­
cient to permit multiplication of bacteria to 
maximal numbers has not occurred;
If the microorganism involved is fastidious in its
2.
3.
*3uDavid T. Smith and Donald S. Martin, Zinsser1 s Textbook of 
Bacteriology* Hew York: Appleton-Century-Crofts, Inc., 194S, p. 925.
13*Edward H. Kass, ”Chemotherapeutic and Antibiotic Drugs in the 
Management of Infections of the Urinary Tract,” American Journal of 
Medicine * 18:765, May, 1955.
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growth requirements and gxcws poorly in urine 
(this has boon a rare occurrence, and thus far 
has been limited to organisms not commonly found 
in the urinary tract);
4. If there is obstruction of the ureter, thus inter­
fering with the discharge of bacteria into the 
bladder;
5. If the infection is limited to areas of the kidney
net directly accessible to renal tubules.
V. SUMMARY
Literature was reviewed in three areas: infections of the uri­
nary tract, clean-voided urine specimens, and analysis of the urine
specimen.
It was found that urinary tract infections occur in frequency
second only to Infections of the respiratory tract. Though information 
on the incidence, pathogenesis, and natural history of these infec­
tions is incomplete, it is known that bacteria may enter the urinary 
tract by more than one route. Catheterization as a source of urinary
tract infection was the route of infection considered for the purpose
of this study. The organisms present most often in acute urinary tract 
infections are Escherichia coll and Staphylococcus aureus. In the 
chronic and complicated infections, the percentages of the staphylo­
cocci, enterococci, and members of the genera Proteus, Aerobacter, and 
Pseudomonas increase. Host authors agreed that the point at which true 
baeteriuria could be distinguished from contamination was if the number 
of organisms found in the urine specimen exceeded 100,000 bacterial 
colonies per milliliter of urine. Asymptomatic bacteriuria is a disease
■^Edward 11. Kass, nAsymptomatic Infections of the Urinary 
Tract,*’ Transactions of the Association of American Physicians, 69:62- 
63, 1956.
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state that plays a key role in the pathogenesis of pyelonephritis 
and is a condition where 100s000 colonies of bacteria per milliliter
of urine is found in aaeptically collected urine from soiaeone without
Hie frequency inovert signs or symptoms of urinary tract infections, 
the occurrence of asymptomatic bacteriuria in the population at large 
is great enough to be an important problem in public health and in
preventive medicine. Literature revealed that there are factors which
contribute to urinary tract infections. Evidence has shown that some
clinical states contribute to infections of the urinary tract. Also
it has been found that women have a higher incidence of bacteriuria.
Ihough infections of the urinary tract occur at all ages, it was felt 
that there are three ranjor peaks of incidence: (l) in infancy and 
childhood, (2) during the child-bearing period, and (3) in the elderly. 
VJhile 90 percent of the acute uncomplicated urinary tract infections 
may be cured with antibiotics or antiinfective agents, only about 10 
percent of the chronic and complicated cases can be cured.
Several methods of collecting clean-voided urine specimens were
revealed to be a reliable method of screening female patients for bac­
teriuria. The clean-voided method has the advantage over catheterisa­
tion in that an instrument carrying bacteria is not introduced into the
urinary tract. The correlation between bacterial counts over one
hundred thousand per milliliter of urine in clean-voided and in cathe-
terised spectons from the sane person has been found to be over 95
percent.
The patient receiving antibiotics or sulfonamides may cause
Therefore, the analysis of the urineshifts in the bacterial, flora.
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specimen would have very little diagnostic validity with regard to the 
infective organism, Virae as a germicide is considered superior to 
benzalkoniura chloride* hexachloraphene, and nine times more efficient
Though the iodine in Virae is neutralised by thethan soap and water, 
presence of urine, the quaternary ammonium present has been found by
investigators to be absorbed by the agar in text media which leads to
Letheen broth was recommended as a suitable sub-erroneous results.
stance which inhibited the quaternary compounds to give optimal growth
Because urine is an excellent culture medium forof the test organism, 
the common pathogens of the urinary tract, urine specimens should not 
be kept at room temperature for more than one hour, 
be kept forty-eight hours at refrigerated temperature of 4 degrees 
centigrade without significant changes in the bacterial population. 
The quantitative bacterial count using the agar pour-plate technic 





The study was conducted to find the difference in the number of
One specimen was col­or gani sms in two clean-voided urine specimens, 
lected from woman whose genitalia had not been cleansed and compared
with a clean-voided urine specimen collected from the same women after
the genitalia had been cleansed.
I. METHOD OF APPROACH
The experimental method was used for this study. Greenwood in­
terprets this method to mean "the proof (test) of an hypothesis which
seeks to hook up two factors into a causal relationship through the
1study of contrasting situations." The major purpose of the experi­
mental method given by Rummal "is to describe the effect of certain
treatments upon some characteristic of a group or population and to
otest same hypothesis about this effect/
Literature reviewed in the areas of infections of the urinary
tract, methods of collecting clean-voided urine specimens, and proce­
dures in analyzing the specimens served as background for developing
the tool and assisted in interpretation of the data. There were no
studies found in which organisms were compared in urine specimens taken




iron the same group of women before their genitalia had been cleansed
and after it had been cleansed.
The study was conducted in the laboratory of a selected hospital.
Sophomore nursing students from the school of nursing of this same hos-
Perraission was granted to conductpital were chosen as the population.
the study from the hospital administrator, director of the school of
nursing and the head of the laboratory facilities.
Selection of Subjects
exeum*-. iww»iw» ............ i>wwwM>ii>i<>Wftitwi»»i«n»«wii»i»wnw
A population was needed with subjects who were free of bacte*
A subject with bacteriuria would have a great number of or-riuria.
ganisms making it difficult to count the nur^ber correctly in many cases.
For the purpose of the study it was necessary to be able to count the
Otherwise, a comparison of organisms could not be made inorganisms.
Also it was necessarythe two urine specimens taken from each woman.
that this population was not taking antibiotics which would contribute
to a reduction in the number of organisms. An available population
that met these requirements was a group of nursing students who were
beginning their first quarter at the selected school of nursing.
In order to gain cooperation of the group, they were told the
reason for the study and what would be expected of them during their
participation. They were assured privacy during participation and that
detailed instructions would be given to them at the time they gave their
urine specimen.
Of theOf this class of thirty-five students, one was a male.
remaining thirty-four female students, three were deleted after telling
39
the group that those who knew that they had a urinary tract infection 
or who had taken antibiotics within six weeks prior to the collection of
the urine speciraens could not be included in the study. Itoo specimens
were taken from five students for the pilot study and the remaining
twenty-six students each gave the two specimens necessary for the study. 
These specimens for the study were collected over a period of three 
Three groups of these students met according to their avail-weeks .
ability at the time of collection.
Selection and Development of the Procedure
MMmmMnmw twuftwn iwttiwiwwwp MwmiwiiiiwwininiiHMitw 'ik»hw»»w>i
So that all clean-voided urine specimens collected could be con­
sidered reliable, there was a need to be consistent in collecting the
specimens. Therefore, a standard procedure waa developed. After con­
sulting with a microbiologist, it was thought tliat the procedure es­
tablished should be practical for clinical purposes. It was therefore 
decided that each subject would collect her own specimen preceded by 




A pilot study was conducted using five subjects. An uncleansed
and cleansed mid-stream urine specimen was obtained from each of these
subjects in order to evaluate the procedure as to its practicality and
The specimens were collected inadequacy for the purpose of the study.
the mid-day.
When each subject arrived in the laboratory to give the uncleansed
specimen she was told that a raid-stream urine specimen was needed. This
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was explained to her by telling her that she was to void approximately
one-third of the urine in her bladder. Then she was told to stop the
flow of urine and tales about one-third of the urine in the bladder for
the specimen and discard the remaining one-third into the toilet. The
subject was shown a diagram of the female genitalia, 
millarize her with the relationship of the urethra to the vagina and
This was to fa-
the necessity of holding the labia minora, as well as the labia majora,
She was then shewn and told how to use the firstaway from the urethra.
and second fingers to hold back these structures before giving the spe-
After an opportunity was given to clarify any questions, theeiraen.
subject was shown how to hold the sterile specimen bottle so as not to
touch the top of the bottle to her body in order to not contaminate the
The subject was then shown to the lavatory facilities wherespecimen.
the researcher opened the specimen bottle. Again opportunity was given
for clarification.
On the following day when the subject returned to give the
cleansed specimen, the above instruction was repeated. The subject was
told that the only difference in collecting this specimen and the pre­
vious one was that the genitalia would be cleansed. After showing the
subject to the lavatory, the researcher poured the germicide Virac into
a sterile medicine glass which contained three sterile cotton balls.
The subject was then told that after holding the labia apart with the
first and second fingers, she was to take the first cotton ball and
cleanse once from front to back on one side of the urethral meatus.
The second cotton ball was tc be used in cleansing the opposite side,
and the third was to cleanse the center area passing the cotton ball
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The subject was told that thedirectly over the urethral raeatus.
cotton ball was to be discarded into the toilet after passing over each
The subject was told that after corn-area once, frosa front to back.
pieting the cleansing, she was ready to void approximately one-third of
Then after stopping the urine stream she wasthe urine in her bladder.
to collect the middle one-third of urine for the specimen and discard
Opportunity was then given for clari-fche remaining one-third of urine.
fieation.
Each specimen was carefully capped and refrigerated limned lately
Agar pour-plates were made ofto prevent multiplication of bacteria.
Three pour-plates ineach specimen on the same afternoon as collected.
dilutions of Is 100, 1:1,000, and 1:10,000 were made on each specimen
and were incubated at 37 degrees centigrade for forty-eight hours.
This was done in order to determine the number of organisms in each
The organisms were counted with the use of the Quebec colonyspecimen.
counter by the investigator.
After completing the pilot study, it was felt that there were 
three changes that needed to be made in the procedure before the data
First there was the addition of hand-£or the study were collected.
washing with soap and water before the specimen was taken. Xt was
thought that cleansed hands were less likely to introduce bacteria into
the specimen if the fingers accidently came in contact with the urine
stream. Secondly, another clean-voided method of collecting urine
specimens was substituted for the pilot raid-stream method. The pro­
cedure for the clean-voided method chosen was one in which the subject
was told to void approximately one-half of the urine in the bladder
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into the toilet and to void the remaining urine into the spec linen hot-
For the purpose of the study, it was felt that this change in thetie.
method of collecting a urine specimen simplified the procedure. Also
the subjects expressed difficulty with the mid-stream method, They
felt it was difficult to estimate the first third of urine for ejec­
tion, then stop the urine stream and give the specimen, then stop a
second time and still have enough urine left in the bladder for a third
ejection of urine to be discarded. Furthermore, it was not felt neces­
sary to collect raid-stream urine specimens in order to obtain a suitable 
clean-voided specimen, Kaaa has pointed out that it has been generally 
accepted that the urinary tract is normally free of bacteria and that 
true bacteriurla is a pathologic finding.3 He defined contamination as
r'the adventitious entry of bacteria into the urine during the collec­
tion of the specimen, It was further suggested that contamination of
the specimen say take place as the urine passes through the urethra or 
surrounding structures.^ Therefore, the microbiologist agreed that the
clean-voided method chosen was more practical for the purpose of the
Third, sterile Letheen broth was used in preparing all dilu-atudy.
fcions before culturing to neutralise the quaternary ammonium which
night be present from the cleansing procedure. It was felt that there
was a possibility that some of the cleansing agent may have been intro-
^Edward H, Kass, Bacteriuria and the Pathogenesis of Pyeloneph­
ritis,5' Laboratory Investigation, 9:111, 1960.
^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections of 
the Urinary Tract," Archives of Internal Medicine, 100:709, 1957.
-^Edward H. Kass, "Bacteriuria and the Pathogenesis of Pyeloneph­
ritis," Laboratory Investigation. 9:111, 1960.
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du&ed into the spmtmn as the cleansed urine specimen was collected
directly after the cleansing of the genitalis had taken place, 
need for neutralizing the quaternary aianionium can he found in Chapter 





All specimens for the study were collected in the mid-day. The 
uncleansed specimen was taken first from each subject followed by the 
cleansed specimen taken the following day. Hie reason for taking the
uncleansed specimen first was because of the possibility that some of
the subjects might not have cleansed their genitalia for several days.
By eliminating the advantage of cleansing the day before, the uncleansed
specimen could be considered more reliable.
When each subject arrived in the laboratory to give the uncleansed
specimen she was told that a clean-voided specimen was needed. This was
esqjlained to her by telling her that she was to void about half of what
she had in her bladder into the toilet and to void the remaining urine
The subject was then shown a diagram of theinto the specimen bottle.
female genitalia. This was to familiarise her with the relationship of
the urethra to the vagina and the necessity of holding the labia minora,
She was then shownas well as the labia majora, away from the urethra.
how to use the first and second fingers to hold back these structures
before giving the specimen. After an opportunity was given to clarify
any questions, the subject was told how to- hold the sterile specimen
bottle so as not to touch the top of the bottle to her body and cause
44
The subject was then shown to the lave-contamination of the specimen.
fcory facilities where the researcher opened the specisvan bottle. .Again
opportunity was given for clarification. The subject was instructed to
wash her hands before preceding.
On the following day when the subject returned to give the
cleansed specimen, the above instruction was repeated. The subject was
told that the only difference in collecting this specimen and the pre­
vious one was that the genitalia would be cleansed. After showing the
subject to the lavatory, the researcher prepared the germicide to be
used. This consisted of a sterile medicine glass which contained three
The germicide was poured into the glass satu-sterile cotton balls.
rating the cotton balls. The subject was then told that after holding 
her labia apart with the first and second fingers, she was to take the
first cotton ball and cleanse once from front to back on one side of
The second cotton ball was to be used in cleans-the urethral meatus.
ing the opposite side, and the third was to cleanse the center area 
passing the cotton ball directly over the urethral meatus. The subject
was told that the cotton bail was to be discarded into the toilet after
Afterpassing the cotton ball over each area once from front to back, 
completing the cleansing, she was ready to void approximately half of
the urine in her bladder into the toilet and catch the remaining part
into the sterile container. After given opportunity for clarification, 
the subject was instructed to wash her hands before preceding.
Virac was the agent used to cleanse the genitalia. It has the 
germicidal properties of iodine and quaternary amsontim*® When quater-
%arris and others, loc. cit.
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nary amoniura is introduced on the agar in the test media* it is ab-
Qsorbed to produce erroneous results. therefore* sterile Lefcheen broth
was used in the specimen which permitted optimal growth of the test
10 Theorganism by inhibiting the action of the quaternary ammonium.
germicidal properties of iodine was neutralised by the presence of 
urine.^ Therefore* immediately after the cleansed urine specimen was
taken, a sterile pipette was used by the researcher to transfer one
centimeter of urine into nine centimeters of sterile Letheen broth male*
From this 1:10 dilution, the 1:100, 1:1,000,ing a dilution of 1:10. 
and 1:19,000 dilutions were made and incubated on the agar pour-plates.
Each of the uncleansed and cleansed urine specimens was care­
fully capped and refrigerated immediately following its collection in
Agar pour-plates wereorder to prevent multiplication of bacteria.
made of each specimen on the same afternoon as collected. Three pour-
platea in dilutions of 1:100, 1:1,000, and 1:10,000 were made on each
specimen and were incubated at 37 degrees centigrade for forty-eight
This was done in order to determine the number of organisms inhours.
Tie organisms were counted with the use of the Quebeceach specimen.
colony counter by the researcher.
II. SUMMARY
The experimental method was used to find the difference in the
"Reddish, op. cit., pp, 593, 594. 
^Kolmer and others, loc. cit. 
^Reddish, ov^. cit., p. 229.
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number of organisms in too clean-voided urine spec insens taken from the 
The population was twenty-six nursing students who weresame woman.
free of bacteriuria and who had not taken antibiotics within six weeks
An uncleansed clean-prior to the collection of the urine specimens, 
voided specimen was taken from each woman followed by a cleansed clean-
voided specimen taken the followin45 day where the genitalia had been 
cleansed with a germicidal substance. Each specimen was carefully 
capped and refrigerated immediately after collection. Agar pour-plates 
were made on each specimen in three dilutions and incubated at 37 de­
grees centigrade for forty-eight hours. The organisms were counted in 
order to determine the number of organisms in each specimen*
CHAPTER XV
ANALYSIS AM) INTERPRETATION OF DATA
The purpose of this chapter is to show the analysis and inter­
pretation of the data obtained by taking two urine specimens from the
Itoenty-six women were used for the study with an uncleansed 
and cleansed clean-voided urine specimen being taken from each subject. 
With the assistance of a statistician the data was interpreted with the
same woman.
use of the median test.
I. ANALYSIS AND INTERPRETATION OF THE DIFFERENCE IN
THE NUMBER OF ORGANISMS IN TWO CLEAN-VOIDED SPECIMENS
Statistical Analysis and Interpretation of the Data
Table I shows the number of organisms found in the urine speci­
men of each subject in the uncleansed clean-voided specimen, 
of organisms found in the cleansed clean-voided specimens are found in 
Both tables show the number of organisms in each dilution of
The number
Table II.
In order to determine the number of organisms in the specimen.urine.
an average count was determined from the three dilutions, except in the
cases where the organisms were too numerous to count (TNC) on certain
In the specimens where the organisms on one plate were felt toplates.
be too numerous so that a correct count could not be made, an average
was made in the two remaining dilutions. However, there were two cases
among the uncleansed specimens where it was possible to count the or­
ganises only in the 1:10,000 dilutions, making it necessary to accept
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TABLE II
ORGANISMS PER MILLILITER OF BRINE TAKEN FROM WOMEN 
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uncleansed clean-voided specimens from the twenty-six wo;aen, a mean of
54,438 organisms per milliliter of urine was found, 
six samples of cleansed clean-voided specimens, a mean of 33,000 or-
From the t5?enty-
Tne mean of the organismsganisms per milliliter of urine was found, 
from both procedures were well below the 100,000 organisms per milli­
liter of urine designated by investigators as the point at which an in-
Hierefore, for the pur-fee t ion of the urinary tract may be suspeeted.
pose of being practical and for this study, the difference in the two 
means of 21,438 organisms per milliliter of urine was considered negli- 
However, this difference in the two means was not considered asgible.
evidence to substantiate a null hypothesis.
In order to show the significant difference in the uncleansed
and cleansed clean-voided specimens taken from twenty-six women, the
median test using the chi-square test of significance was done, 
method was used to test the data since a non-pararoetrie test was indi-
This
cated because the saniplea did not show a symmetrical curve as in a ncr-
The level used to denote significance was 3.841 at the .05mal curve.
Tills level indicates that due to chance there is a 95 percentlevel.
probability that the results would show as great a difference if the
Therefore, the null hypothesis would be ae~experiment was repeated.
cepted concluding that there was no difference in the number of organ­
isms in tlie clean-voided urine specimens collected by the two methods.
Since the results wereThe results of the test were found to be 3.759.
only slightly below the .05 level which was the chosen level of signifi­
cance, it was decided with the assistance of a statistician that the
mill hypothesis could be accepted on a 95 percent probability that by
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chape© the results would show as great a difference if the experiment 
At the same time, because the results were slightlywas repeated,
below the .05 level# they were not considered conclusive evidence to
support the hypothesis of this experiment.
Two subjects were found to have over 100,000 organisms per mil* 
Xiliter of urine in their specimens which indicated a possible urinary 
One subject was found to have over 500,000 organismstract infection.
per milliliter of urine in both the uncleansed and cleansed specimens.
After an examination by her physician, she was diagnosed and treated
The other subject was found tofor an infection of the urinary tract.
have 450,000 organisms per milliliter of urine in the uncleansed urine 
specimen but only had 10,900 organisms per milliliter of urine in the
It was felt that the cleansing of the geni-cleansed urine specimen.
talia x*ould not have made that great a difference in the number of or­
ganisms in the too specimens if the first procedure had been done cor-
Therefore* the number of organisms found in the uncleansedrectly.
specimen were contributed to either inexperience or a lack of under­
standing on the part of the subject in the collection procedure as the
uncleansed specimen was collected before the cleansed specimen. Hie
results of this subject's specimens substantiate the statement made by
Kass that before the presence of bmeteriuria can be reliably estab­
lished using voided specimens, the counts of too different voided 
specimens should be taken from the same person (preferably without
therapy).
^Edward H. Kass, "Bacteriuria and the Diagnosis of Infections of 
the Urinary Tract,5* Archives of Internal Medicine, 100:711, 1957.
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Of the twenty-six clean-voided specimens, there were seventeen 
specimens in which the genitalia had not been cleansed that had a higher 
organise count per milliliter of urine than the specimen in which the
However, there were eight specimens ingenitalia had been cleansed.
which the genitalia had been cleansed where the organism count per
Hie organism count of one subject wasmilliliter of urine was greater.
the same in both specimens*
Possible Factors Influencing the Samples
It was felt that there were factors which my have altered the
outcome of the study. These factors were: (l) the samples were ob­
tained from a select group, (2) all uncleansed specimens were taken as 
the first sample, (3) the cleansed specimen was taken after the sub­
ject had become acquainted with the clean-voided method of collecting 
urine specimens the previous day by giving the uncleansed specimen, 
and (4) each subject was allowed to perform the procedure in collecting
her own urine specimen.
II. SUMMARY
Data were obtained by taking an uncleansed and cleansed clean-
la analysing and inter-voided urine specimen from twenty-six women.
preting the data, an average of the three dilutions was made on each 
specimen and was accepted as the number of organisms in each specimen. 
Dilutions in which the organisms were felt to be too numerous to count
For the group of imeleansed(TMC) were not included in the average.
specimens, the mean was 54,438 organisms per milliliter of urine, 
the group of cleansed specimens, there was a mean of 33,000 organisms
In
33
Though tfis difference of 21,458 organisms (jerper milliliter of urine.
milliliter of urine in the two r-iaans was felt to be negligible for the
purpose of this study, this difference was not considered as evidence
In order to show the significantto substantiate a null hypothesis.
difference in the two methods of collecting urine specimens, the median 
test using the chi-square test of significance was done, 
used to denote significance was 3.841 at the .05 level.
Since the results ware only slightly
Hie level
The results of
the test were found to be 3.769.
below the level of significance, the null hypothesis was accepted on a
95 percent probability that by chance the results would show as great a
However, since the resultsdifference if the experiment was repeated.
were below the .05 level, they could not be considered as conclusive.
It was found that one subject had a count of over 500,000 or­
ganisms per milliliter of urine in both the uncloansed and cleansed
specimens and was later diagnosed and treated for an infection of the
A second subject had 450,000 organisms per milliliterurinary tract.
of urine in the uncleansed specimen but was found to have only 10,900
organisms per milliliter of urine in the cleansed urine specimen.
Of the twenty-six clean-voided specimens, there were seventeen
specimens in which the genitalia had not been cleansed that had a
higher organism count per milliliter of urine than the specimen in
which the genitalia had been cleansed. However, there were eight spe­
cimens in which the genitalia had been cleansed where the organism
The organism count of onecount per milliliter of urine was greater.
subject was the same in both specimens.
Factors which may have altered the outcome of the study were:
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(1) the samples were obtained from a select group, (2) all uncleansed 
specimens were taken as the first sample, (3) the cleansed specimen was 
taken after the subject had become acquainted with the clean*voided 
method of collecting urine specimens the previous day by giving the 
uncleansed specimen, and (4) each subject was allowed to perform the 
procedure in collecting her own urine specimens.
CHAPTER ¥
SUMMARY, CCXICLUSIONS, AW RECMOTDATIONS
I. SUMMARY
Catheteriasation, as a method of collecting urine specimens.
contributes to urinary tract infections. Therefore, the clean-voided
method has been considered a more suitable means of collecting urine
The purpose of this study was to find out if there was a 
need to cleanse the genitalia of women before collecting a clean-voided
specimens.
It was believed that finding the difference betweenurine specimen.
the number of organisras in uncleansed and cleansed clean-voided urine 
specimens would assist in devising a simplified nursing procedure for
the collection of clean-voided urine specimens.
A review of literature revealed that urinary tract infections
occur in frequency second only to infections of the respiratory tract.
It is known that bacteria may enter the urinary tract by more than one
route. Hie organism found most often in acute urinary tract infec­
tions are Escherichia coll and Staphylococcus aureus. In the chronic 
and complicated infections, staphylococci, enterococci, and members of 
the genera Proteus, Aerobacter, and Pseudomonas are found to be present 
in increasing numbers. Most authors agreed that when more than 100,000 
colonies of bacteria per milliliter of urine was found in the urine
specimen, it was indicative of a urinary tract infection or true baete-
Hhen more than 100,000 colonies of bacteria per milliliter ofriuria.
urine was found in the urine specimen without overt signs or symptoms.
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the subject was said to have asymptomatic baeteriuria. The frequency 
in the occurence of asymptomatic bacteriuria in the population at large 
is great enough to be an important problem in public health and in pre­
ventive medicine. According to several authors, the clean-voided urine
specimen was revealed to be reliable in screening women for urinary
At the same time, the clean-voided method was foundtract infections.
to have the advantage over catheterizations in that bacteria are not
introduced into the bladder. The quantitative bacterial count using
the agar pour-plate technic permits a reliable evaluation of the clini­
cal significance of the positive culture.
The experimental method was used to carry out the study. Twenty-
six female nursing students from a selected school of nursing were the
An uncleansed clean-voided urine specimen was taken frompopulation.
each woman followed by a clean-voided urine specimen taken the follow­
ing day where the genitalia had been cleansed with a germicidal sub-
Agar pour-plates were made on each specimen in three dilutionsstance.
and incubated at 37 degrees centigrade for forty-eight hours. In order
to determine the number of organisms in each dilution of urine, the or­
ganisms were counted with the use of the Quebec colony counter.
In the twenty-six uncleansed urine specimens, there was a mean
The twenty-six cleansedof 54,438 organisms per milliliter of urine.
urine specimens had a mean of 33,000 organisms per milliliter of urine.
The median test using the chi-square test of significance was done. 
The level used to denote significance was 3.841 at the .05 level. The
results of the test were found to be 3.769. Even though the results
were slightly below the level of significance, the null hypothesis was
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accepted on a 95 percent probability that by chance the results would
show as great a difference if the experiment was repeated, 
since the results were slightly below the .05 level, they could not be
However,
considered as conclusive.
One subject was found to have a count of over 500,000 organisms 
per milliliter of urine in both urine specimens. She was later diag-
A second sub-nosed and treated for an infection of the urinary tract.
ject waa found to have 450,000 organisms per milliliter of urine in the 
uncleansed specimen but was found to have only 10,900 organisms per
milliliter of urine in the cleansed urine specimen.
Of the twenty-six clean-voided specimens, there were seventeen 
specimens in which the genitalia had not been cleansed that had a higher
organism count per milliliter of urine than the specimen in which the 
genitalia had been cleansed, 
which the genitalia had been cleansed where the organism count per aii-
However, there were eight specimens in
The organism count of one subject waslititer of urine was greater.
the same in both specimens.
Factors which may have altered the outcome of the study were:
(1) the samples were obtained from a select group, (2) all uncleansed 
specimens were taken as the first sample, (3) the cleansed specimen was
taken after the subject had beeone acquainted with the clean-voided 
method of collecting urine specimens the previous day be giving the
uncleansed specimen, and (4) each subject was allowed to perform the
procedure in collecting her own urine specimens.
58
XI. CONCLUSIONS
Within the limits of this study, the clean-voided urine speci­
men collected from a woman whose genitalia had not been cleansed can
be considered as reliable as the urine specimen collected from the same
It my also be concludedwoman after the genitalia had been cleansed, 
that the instructions given by the researcher were adequate and that 
the first ejection of urine was sufficient to wash away the majority of 
organisms froni around the urethral meatus.
III. RSCOHJCTDATIONS
Recommendations based on the findings of this study were?
1. That a larger sample be used for a similar study.
2. That a similar study be done using a cross-section of clinic
patients.
3. That a similar study be done with the cleansed specimen be­
ing collected first.
4. That a similar study be done with the researcher collecting
both specimens by performing the procedure.
5. That a similar study be done using pictures to illustrate
the instructions in carrying out the procedure in place of verbal in­
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ABSTRACT
The purpose of this study was to find out if there was a need 
to cleanse the genitalia in women before obtaining a clean-voided urine
specimen.
The experimental toethod was chosen as the ciethod of study. Two
clean-voided urine specimens were obtained from twenty-six nursing
One clean-voided urine spe-students in a selected school of nursing.
cimen was obtained from each subject where the genitalia had not been 
cleansed and compared with a second clean-voided urine specimen obtained
the following day from the same subject where the genitalia had been
cleansed.
It was found that there was a mean of 54,438 organisms per mil­
liliter of urine for the group of samples where the subjects had not
From the group of samples where the subjectscleansed the genitalia.
had cleansed their genitalia, there was found to be a mean of 33,000
organisms per milliliter of urine. In order to show the significant
difference in the two groups of samples, the median test using the chi-
square test of significance was done. The results of the test were
found to be 3.769 which is slightly below 3.841, the .05 level which
was selected to denote significance. Since the results were only
slightly below the .05 level, it was decided that the null hypothesis
could be accepted on a 95 percent probability that by chance the re­
sults would show as great a difference if the experiment was repeated.
However, because the results were slightly below the .05 level, they
were not considered conclusive evidence to support the hypothesis of
ii
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the experiKseat.
One subject was found to have a urinary tract infection having
a count of over 500,000 organisms per milliliter of urine in both saia-
A second subject was found to have 450,000 organisms per milli-ples.
liter of urine in the uncleansed clean-voided urine specimen but only
10,900 organisms per milliliter of urine in the clean-voided urine
specimen where the genitalia had been cleansed. Because the uncleansed
specimen was obtained first, the results from the second subject were
attributed to either inexperience or a lack of understanding on the
part of the subject as to the collection procedure.
Of the twenty-six clean-voided specimens, there were seventeen
specimens, in which the genitalia had not been cleansed that had a higher
organism count per milliliter of urine than the specimen in which the
genitalia had been cleansed. However, there were eight specimens in
which the genitalia had been cleansed where the organism count per mil­
liliter of urine was greater. The organism count of one subject was
the aaise in both specimens.
Within the limitations of this study, it was concluded that a
clean-voided urine specimen taken from a. woman where the genitalia had
not been cleansed can be considered as reliable as the clean-voided
urine specimen taken where the genitalia had been cleansed when such a
specimen is secured under similar circumstances as those used in the
study.
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